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57 ABSTRACT 
New ester-amides containing one or more long chain 
fatty acyl groupings are described which have antimi 
crobial activity against several pathogenic microorgan 
isms, and have properties making them useful as anti 
microbial agents. 
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1. 

N-(FURoyLOXYETHYL) FATTY ACID AMIDEs 
This invention relates to certain new nitrogen-con 

taining organic compounds. More particularly this in 
vention relates to ester-amides which exhibit antimi 
crobial activity, and in which at least one of the acyl 
groupings in the molecule is aliphatic. The ester-amides 
that are the subject of this invention are characterized 
by the fact that as growth inhibitors, they are effective 
against a variety of microorganisms that includes bac 
teria, yeasts and molds. Some of these ester-amides 
exhibit broad antimicrobial spectrum, whereas other 
exhibit selective antimicrobial spectrum. 
The compounds which are the subject of this inven 

tion are: 
N,N-bis(2-benzoyloxyethyl)lauramide, 
CHCOOCHCHNCOCH 

N,N-bis(2-furoyloxyethyl)lauramide, 
CHOCOOCHCHNCOCH 

N,N-bis(2-trimethylacetoxyethyl)lauramide, 
((CH3)CCOOCHCH,l,NCOCH, 

N,N-bis(2-lauroyloxyethyl)benzamide, 
CHCOOCHCHNCOCH 

N,N-bis(2-oleoyloxyethyl)benzamide, 
CHCOOCHCHNCOCH 

N,N-bis(2-erucoyloxyethyl)benzamide, 
CHCOOCHCHNCOCH 

N,N-bis(2-furoyloxyethyl)oleamide, 
CHOCOOCHCHNCOCH 

N,N-bis(2-trimethylacetoxyethyl)oleamide, 
(CH4). CCOOCHCH,),NCOCHs N-methyl-N-(2-benzoyloxyethyl)lauramide, 
CHCOOCHCHN(CH3)COCH, 

N-methyl-N-(2-furoyloxyethyl)lauramide. 
CHOCOOCHCHN(CH)COCH 

N-methyl-N-(2-p-toluoyloxyethyl)lauramide, 
CHCHCOOCHCHN(CH)COCH 

N-methyl-N-(2-trimethylacetoxyethyl)lauramide, 
(CH)CCOOCHCHN(CH)COCH 

N-methyl-N-(2-benzoyloxyethyl)oleamide, 
CHCOOCHCHNCCH)COCH 

N-methyl-N-(2-furoyloxyethyl)oleamide, 
CHOCOOCHCHN (CH)COCH 

N-methyl-N-(2-p-toluoyloxyethyl)oleamide, 
CHCHCOOCHCHN(CH)COCH 

N-methyl-N-(2-trimethylacetoxylethyl)oleamide, 
(CH)CCOOCHCHNCCH)COCH 

N-methyl-N-(2-benzoyloxyethyl )erucamide, 
CHCOOCHCHNCCH)COCH 

N-methyl-N-(2-furoyloxyethyl)erucamide, 
CHOCOOCHCHN (CH)COCH 

N-methyl-N-(2-p-toluoyloxyethyl)erucamide, 
CHCHCOOCHCHNCCH)COCH 

N-methyl-N-(2-benzoyloxyethyl)palmitamide, 
CHCOOCHCH,N(CH3)COCH 

N-methyl-N-(2-furoyloxyethyl)palmitamide, 
CHOCOOCHCHN(CH3)COCH 

N-methyl-N-(2-lauroyloxyethyl)benzamide, 
CHCOOCHCHN(CH3)COCHs 

N-methyl-N-(2-palmitoyloxyethyl)benzamide, 
CHCOOCHCHN(CH)COCH 
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2 
N-methyl-N-(2-oleoyloxyethyl)benzamide, 
CHCOOCHCHNCCH)COCHs 

N-methyl-N-(2-lauroyloxyethyl)-p-toluamide. 
CHCOOCHCHN(CH3)COCHCH 

N-methyl-N-(2-oleoyloxyethyl)-p-toluamide, 
CHCOOCHCHNCCH)COCHCH 

The new ester amides which are the subject of this 
invention were prepared by conventional methods. 
The bioactivity of these new nitrogen-containing 

compounds has been established in vitro but, as will be 
apparent to those skilled in the arts pertaining to the 
growth inhibition of bacteria, yeast, and molds, the 
compounds, besides being used as such, will for utilitar 
ian purposes commonly be formulated using a diluent 
that can be either liquid, viscous, or solid. 
A wide variety of extending agents is operable, the 

only significant requirement being that the diluent or 
extender be inert with respect to the ester-amide in 
volved. Petroleum jellies, various alcohols and polyols, 
vegetable oils and the like are suitable. 

In the case of intended use as fungicide in the protec 
tive coating composition art, the compounds that are 
the subject of this invention are compatible with con 
ventional and with drying oil modified alkyds, for ex 
ample. These new compounds are compatible with 
various resins, such as polyvinyl chloride, for example, 
and can serve as both plasticizer and antifungal agent 
for such materials. 

Specific examples showing the preparation of each of 
the new compounds being claimed are set forth below 
along with appropriate data in tabular form which is 
being submitted for the purpose of establishing the 
growth inhibiting properties of the claimed com 
pounds. 
The microorganisms used were obtained from stock 

cultures. Difco Dehydrated Mycological Agar at pH 
7.0 was used to test the inhibition of the test organisms 
by the compounds. 
The ester-amides were screened for their antimicro 

bial activity against two bacteria -- a gram-positive, 
staphylococcus aureus, and a gram-negative, Escheri 
chia coli, a yeast, Torula sp., and three molds, Aspergil 
lus sp., Candida albicans and Aspergillus flavus. 
Seeded agar plates were used to measure the antimi 

crobial activity against bacteria and the yeast. Poured 
agar plates were used to measure the antimicrobial 
activity against the molds. The poured agar plates were 
prepared by pouring dilutions of mold spores over the 
hardened agar plates. 

Filter paper discs 6.5 mm in diameter, made from 
Whatman Number 1 filter paper were wetted until they 
were completely saturated with the compounds being 
tested, and the wetted discs were placed on the surface 
of the agar plates inoculated with the test organisms. 
To eliminate any errors which could result from an 

insufficient number of tests, a minimum of three exper 
iments, at different times, employing duplicate plates 
were made for each compound under test. 

All test plates were incubated at the optimum grow 
ing temperature for each organism and readings were 
taken after 24, 48, 72 and 120 hr. periods. The results. 
are tabulated in Table I. 
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TABLE 

The Antimicrobial Activity of Some Fa 
Antimicrobia AE taphylococcus Escherichia pergulius Toula Candida . Aspergillus 

Compound 28S 

Ester-Amides 

coli Sp. Sp. albicans flavus 

N,N-bis(2-benzoyloxyethyl)lauramide 
N,N-bis(2-furoyloxyethyl)lauramide 
N,N-bis(2-trimethylacetoxyethyl)lauramide 
N,N-bis(2-lauroyloxyethyl)benzamide 
N,N-bis(2-oleoyloxyethyl)benzamide 
N,N-bis(2-erucoyloxyethyl)benzamide 
N,N-bis(2-furoyloxyethyl)oleamide 
N,N-bis(2-trimethylacetoxyethyl)oleamide 
N-methyl-N-(2-benzoyloxyethyl)lauramide 
N-methyl-N-(2-furoyloxyethyl)lauramide 

. N-methyl-N-(2-p-toluoyloxyethyl)lauramide 
N-methyl-N-(2-trimethylacetoxyethyl)lauramide 

. N-methyl-N-(2-benzoyloxyethyl)oleamide 

. N-methyl-N-(2-furoyloxyethyl)oleamide 
N-methyl-N-(2-p-toluoyloxyethyl)oleamide 

. N-methyl-N-(2-trimethylacetoxyethyl)oleamide 

. N-methyl-N-(2-benzoyloxyethyl)erucamide 

. N-methyl-N-(2-furo East . N-methyl-N-(2-p-toluoyloxyethyl)erucamide . N-methyl-N-(2- Siyili. 

. N-methyl-N-(2-furoyloxyethyl)palmitamide 

. N-methyl-N-(2-lauroyloxyethyl)benzamide 

. N-methyl-N-(2-palmitoyloxyethyl)benzamide 

. N-methyl-N-(2-oleoyloxyethyl)benzamide 

. N-methyl-N-(2-lauroyloxyethyl)-p-toluamide 

. N-methyl-N-(2-oleoyloxyethyl)-p-toluamide 

-- equal The zone of inhibition was at least 0.5 cm beyond disc at 120 hr. 
-- equal The zone of inhibition was less than 0.5 cm beyond disc at 120 hr. 
0 equal Organizm exhibited slight growth on the saturated disc at 120 hr. 

The following examples illustrate but do not limit the 
scope of this invention. 

EXAMPLE 1 

N,N-bis(2-benzoyloxyethyl)lauramide 
Twenty-eight grams (0.2 mole) of benzoyl chloride 

was added dropwise to a stirred mixture of 29 gms. (0.1 
mole) of N,N-bis(2-hydroxyethyl)lauramide and 20 
gms. (0.25 mole) of pyridine. With the final addition of 
benzoyl chloride approximately 50 ml. of benzene was 
added and the mixture stirred for approximately 1 hr. 
The pyridine hydrochloride salt was filtered off and the 
product water washed to remove the residual pyridine. 
The benzene solution was dried over anhydrous sodium 
sulfate and eluted through an alumina column to re 
move free acid. The product was desolventized under 
reduced pressure. The product, N,N-bis(2-benzoylox 
yethyl)lauramide, was characterized by the appearance 
of ester and amide carbonyl bands 5.73 and 6.02 mi 
crons in the infrared spectrum. The absence of the OH 
stretching band at 2.9 microns and acid carbonyl band 
at 5.84 microns indicated none of the starting products 
were present. Total proton count based on NMR spec 
tral analyses was indicative. of the pure compound. No 
bands associated with impurities were observed in the 
NMR spectrum. 

EXAMPLE 2 

N,N-bis(2-furoyloxyethyl)lauramide 
N,N-bis(2-furoyloxyethyl)lauramide was prepared 

by the procedure of example 1 from 28 gms. (0.1 mole) 
of N,N-bis(2-hydroxyethyl)lauramide and 26 gms. (0.2 
mole) of furoyl chloride. The structure of the final 
product was characterized on the basis of IR and NMR 
spectral analyses as described in example 1. 
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EXAMPLE 3 

N,N-bis(2-trimethylacetoxyethyl)lauramide 
N,N-bis(2-trimethylacetoxyethyl)lauramide was pre 

pared by the procedure of example 1 from 29 gms. (0.1 
mole) of N,N-bis(2-hydroxyethyl)lauramide and 24 
gms. (0.2 mole) of trimethylacetyl chloride. The struc 
ture of the final product was characterized on the basis 
of IR and NMR spectral analyses as described in exam 
ple 1. 

EXAMPLE 4 

N,N-bis(2-lauroyloxyethyl)benzamide 
N,N'-bis(2-lauroyloxyethyl)-benzamide was prepared 

by the procedure of example 1 from 19.5 gms. (0.1 
mole) of N,N-bis(2-hydroxyethyl)benzamide and 44 
gms. (0.2 mole) of lauroyl chloride. The structure of 
the final product was characterized on the basis of IR 
and NMR spectral analyses as described in example 1. 

EXAMPLE 5 
N,N-bis(2-oleoyloxyethyl)benzamide . 

N,N-bis(oleoyloxyethyl)benzamide was prepared by 
the procedue of example 1 from 19.5gms: (0.1 mole) 
of N,N-bis(2-hydroxyethyl)benzamide and 60 gms. 
(0.2 mole) of oleoyl chloride. The structure of the final 
product was characterized on the basis of IR and NMR 
spectral analyses as described in example 1. 

EXAMPLE 6 
N,N-bis(2-erucoyloxyethyl)benzamide 

N,N-bis(2-erucoyloxyethyl)benzamide was prepared 
by the procedure of example 1 from 19.5gms. (0.1 
mole) of N,N-bis(2-hydroxyethyl)benzamide and 71 
gms. (0.2 mole) of erucoyl chloride. The structure of 
the final product was characterized on the basis of IR 
and NMR spectral analyses as described in example 1. 
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EXAMPLE 7 
N,N-bis(2-furoyloxyethyl)oleamide 

N,N-bis(2-furoyloxyethyl)oleamide was prepared by 
the procedure of example 1 from 37 gms. (0.1 mole) of 
N,N'-bis(2-hydroxyethyl)oleamide and 26 gms. (0.2 
mole) of furoyl chloride. The structure of the final 
product was characterized on the basis of IR and NMR 
spectral analyses as described in example 1. 

EXAMPLE 8 
N,N-bis(2-trimethylacetoxyethyl)oleamide 

N,N-bis-trimethylacetoxyethyl)oleamide was pre 
pared by the procedure of example 1 from 37 gms. (0.1 
mole) of N,N-bis(2-hydroxyethyl)oleamide and 24 
gms. (0.2 mole) of trimethylacetyl chloride. The struc 
ture of the final product was characterized on the basis 
of IR NMR spectral analyses as described in example 1. 

EXAMPLE 9 
N-methyl-N-(2-benzoyloxyethyl)lauramide 

N-methyl-N-(2-benzoyloxyethyl)lauramide was pre 
pared by the procedure of example 1 from 26 gms. (0.1 
mole) of N-methyl-N-(2-hydroxyethyl)lauramide and 
14 gms. (0.1 mole) of benzoyl chloride. The structure 
of the final product was characterized on the basis of IR 
and NMR spectral analyses as described in example 1. 

EXAMPLE 10 

N-methyl-N-(2-furoyloxyethyl)lauramide 
N-methyl-N-(2-furoyloxyethyl)lauramide was pre 

pared by the procedure of example 1 from 26 gms. (0.1 
mole) of N-methyl-N-(2-hydroxyethyl)lauramide and 
13 gms. (0.1 mole) of furoyl chloride. The structure of 
the final product was characterized on the basis of IR 
and NMR spectral analyses as described in example 1. 

EXAMPLE | 1 

N-methyl-N-(2-p-toluoyloxyethyl)lauramide 
N-methyl-N-(2-p-toluoyloxyetyl)lauramide was pre 

pared by the procedure of example 1 from 26 gms. (0.1 
mole) of N-methyl-N-(2-hydroxyethyl)lauramide and 
15 gms. (0.1 mole) of p-toluoyl chloride. The structure 
of the final product was characterized on the basis of IR 
and NMR spectral analyses as described in example 1. 

EXAMPLE 12 

N-methyl-N-(trimethylacetoxyethyl)lauramide 
N-methyl-N-(trimethylacetoxyethyl)lauramide was 

prepared by the procedure of example 1 from 26 gms. 
(0.1 mole) of N-methyl-N-(2-hydroxyethyl)lauramide 
and 12 gms. (0.1 mole) trimethylacetyl chloride. The 
structure of the final product was characterized on the 
basis of IR and NMR spectral analyses as described in 
example 1. 

EXAMPLE 13 

N-methyl-N-(2-benzoyloxyethyl)oleamide 
N-methyl-N-(2-benzoyloxyethyl)oleamide was pre 

pared by the procedure of example 1 from 34 gms. (0.1 
mole) of N-methyl-N-(2-hydroxyethyl)oleamide and 
14 gms. (0.1 mole) of benzoyl chloride. The structure 
of the final product was characterized on the basis of IR 
and NMR spectral analyses as described in example 1. 
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6 
EXAMPLE 4 

N-methyl-N-(2-furoyloxyethyl)oleamide 
N-methyl-N-(2-furoyloxyethyl)oleamide was pre 

pared by the procedure of example 1 from 34 gms. (0.1 
mole) of N-methyl-N-(2-hydroxyethyl)oleaide and 13 
gms. (0.1 mole) of furoyl chloride. The structure of the 
final product was characterized on the basis of IR and 
NMR spectral analyses as described in example 1. 

EXAMPLE 1.5 

N-methyl-N-(2-p-toluoyloxyethyl)oleamide 
N-methyl-N-(2-p-toluoyloxyethyl)oleamide was pre 

pared by the procedure of example 1 from 34 gms. (0.1 
mole) of N-methyl-N-(2-hydroxyethyl)oleamide and 
15gms. (0.1 mole) of toluoyl chloride. The structure of 
the final product was characterized on the basis of IR 
and NMR spectral analyses as described in example 1. 

EXAMPLE 16 

N-methyl-N-(2-trimethylacetoxyethyl)oleamide 
N-methyl-N-(2-trimethylacetoxyethyl)oleamide was 

prepared by the procedure of example 1 from 34 gms. 
(0.1 mole) of N-methyl-N-(2-hydroxyethyl)oleamide 
and 12 gms. (0.1 mole) trimethylacetyl chloride. The 
structure of the final product was characterized on the 
basis of IR and NMR spectral analyses as described in 
example 1. 

EXAMPLE 17 
N-methyl-N-(2-benzoyloxyethyl)erucamide 

N-methyl-N-(2-benzoyloxyethyl)erucamide was pre 
pared by the procedure of example 1 from 39.5 gms. 
(0.1 mole) of N-methyl-N-(2-hydroxyethyl)erucamide 
and 14 gms. (0.1 mole) of benzoyl chloride. The struc 
ture of the final product was characterized on the basis 
of IR and NMR spectral analyses as described in exam 
ple 1. 

EXAMPLE 1.8 

N-methyl-N-(2-furoyloxyethyl)erucamide 
N-methyl-N-(2-furoyloxyethyl)erucamide was pre 

pared by the procedure of example 1 from 39.5 gms. 
(0.1 mole) of N-methyl-N-(2-hydroxyethyl)erucamide 
and 13 gms. (0.1 mole) of furoyl chloride. The struc 
ture of the final product was characterized on the basis 
of IR and NMR spectral analyses as described in exam 
ple 1. 

EXAMPLE 19 

N-methyl-N-(2-p-toluoyloxyethyl)erucamide 
N-methyl-N-(2-p-toluoyloxyethyl)erucamide was 

prepared by the procedure of example 1 from 39.5 
gms. (0.1 mole) of N-methyl-N-(2-hydroxyethyl)- 
erucamide and 15 gms. (0.1 mole) of toluoyl chloride. 
The structure of the final product was characterized on 
the basis of IR and NMR spectral analyses as described 
in example 1. 

EXAMPLE 20 

N-methyl-N-(2-benzoyloxyethyl)palmitamide 
N-methyl-N-(2-benzoyloxyethyl)palmitamide was 

prepared by the procedure of example 1 from 31 gms. 
(0.1 mole) of N-methyl-N-(2-hydroxyethyl)palmita 
mide and 14 gms. (0.1 mole) of benzoyl chloride. The 
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structure of the final product was characterized on the 
basis of IR and NMR spectral analyses as described in 
example 1. 

EXAMPLE 21 

N-methyl-N-(2-furoyloxyethyl)palmitamide 
N-methyl-N-(2-furoyloxyethyl)palmitamide was pre 

pared by the procedure of example 1 from 31 gms. (0.1 
mole) of N-methyl-N-(2-hydroxyethyl)palmitamide 
and 13 gms. (0.1 mole) of furoyl chloride. The struc 
ture of the final product was characterized on the basis 
of R and NMR spectral analyses as described in exam 
ple 1. 

EXAMPLE 22 
N-methyl-N-(2-lauroyloxyethyl)benzamide 

N-methyl-N-(2-lauroyloxyethyl)benzamide was pre 
pared by the procedure of example 1 from 18 gms. (0.1 
mole) of N-methyl-(2-hydroxyethyl)benzamide and 22 
gms. (0.1 mole) of lauroyl chloride. The structure of 
the final product was characterized on the basis of IR 
and NMR spectral analyses as described in example 1. 

EXAMPLE 23 

N-methyl-N-(2-palmitoyloxyethyl)benzamide 
N-methyl-N-(2-palmitoyloxyethyl)benzamide was 

prepared by the procedure of example 1 from 18 gms. 
(0.1 mole) of N-methyl-N-(2-hydroxyethyl)benzamide 
and 26 gms. (0.1 mole) of palmitoyl chloride. The 
structure of the final product was characterized on the 
basis of IR and NMR spectral analyses as described in 
example 1. 

8 
EXAMPLE 24 

N-methyl-N-(2-oleoyloxyethyl)benzamide 
N-methyl-N-2-oleoyloxyethyl)benzamide was pre 

5 pared by the procedure of example 1 from 18 gms. (0.1 
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mole) of N-methyl-N-(2-hydroxyethyl)benzamide and 
30 gms. (0.1 mole) of oleoyl chloride. The structure of 
the final product was characterized on the basis of IR 
and NMR spectral analyses as described in example 1. 

EXAMPLE 25 

N-methyl-N-(2-lauroyloxyethyl)-p-toluamide 
N-methyl-N-(2-lauroyloxyethyl)-p-toluamide was 

prepared by the procedure of example 1 from 19 gms. 
(0.1 mole) of N-methyl-N-(2-hydroxyethyl)-p-tolua 
mide and 22 gms. (0.1 mole) of lauroyl chloride. The 
structure of the final product was characterized on the 
basis of IR and NMR spectral analyses as described in 
example 1. 

EXAMPLE 26 
N-methyl-N-(2-oleoyloxyethyl)-p-toluamide 

N-methyl-N-(2-oleoyloxyethyl)-p-toluamide WaS 
prepared by the procedure of example 1 from 19 gms. 
(0.1 mole) of N-methyl-N-(2-hydroxyethyl)-p-tolua 
mide and 30 gms. (0.1 mole) of oleoyl chloride. The 
structure of the final product was characterized on the 
basis of IR and NMR spectral analyses as described in 
example 1. 
We claim: 
1. N,N-bis(2-furoyloxyethyl)lauramide. 
2. N,N-bis(2-furoyloxyethyl)oleamide. 
3. N-methyl-N-(2-furoyloxyethyl)lauramide. 
4. N-methyl-N-(2-furoyloxyethyl)oleamide. 
5. N-methyl-N-(2-furoyloxyethyl)erucamide. 
6. N-methylN-(2-furoyloxyethyl)palmitamide. 

2k xk k k sk 


